Expression and function of soluble guanylate cyclase in pulmonary arterial hypertension.
Alterations of the nitric oxide receptor, soluble guanylate cyclase (sGC) may contribute to the pathophysiology of pulmonary arterial hypertension (PAH). In the present study, the expression of sGC in explanted lung tissue of PAH patients was studied and the effects of the sGC stimulator BAY 63-2521 on enzyme activity, and haemodynamics and vascular remodelling were investigated in two independent animal models of PAH. Strong upregulation of sGC in pulmonary arterial vessels in the idiopathic PAH lungs compared with healthy donor lungs was demonstrated by immunohistochemistry. Upregulation of sGC was detected, similarly to humans, in the structurally remodelled smooth muscle layer in chronic hypoxic mouse lungs and lungs from monocrotaline (MCT)-injected rats. BAY 63-2521 is a novel, orally available compound that directly stimulates sGC and sensitises it to its physiological stimulator, nitric oxide. Chronic treatment of hypoxic mice and MCT-injected rats, with fully established PAH, with BAY 63-2521 (10 mg x kg(-1) x day(-1)) partially reversed the PAH, the right heart hypertrophy and the structural remodelling of the lung vasculature. Upregulation of soluble guanylate cyclase in pulmonary arterial smooth muscle cells was noted in human idiopathic pulmonary arterial hypertension lungs and lungs from animal models of pulmonary arterial hypertension. Stimulation of soluble guanylate cyclase reversed right heart hypertrophy and structural lung vascular remodelling. Soluble guanylate cyclase may thus offer a new target for therapeutic intervention in pulmonary arterial hypertension.